
Re: Brain and Other Central
Nervous System Cancers:
Recent Trends in Incidence and
Mortality

The National Cancer Institute’s Sur-
veillance, Epidemiology, and End Re-
sults1 Program has reported a 35% rise
in the incidence of childhood brain can-
cer since 1972. Legler et al.(1) conclude
that increased use of magnetic reso-
nance imaging (MRI) totally accounts
for this increase. I believe this claim is
erroneous and inconsistent with their
own evidence.

The claim that Smith et al.(2) per-
suasively linked the “rise in brain cancer
incidence among children . . . to the in-
creased availability of MRI” is open to
different interpretation. That article does
not examine the relationship between
MRI use and the increase in brain cancer
incidence. Rather, statistical modeling
techniques were applied to test whether
the mid-1980s increase in incidence oc-
curred in a stepwise fashion versus a lin-
ear fashion. Smith et al. assumed, with-
out evidence, that an environmental
cause would produce a linear increase
but that improvements in detection
would produce a stepwise change. In
fact, the stepwise model is a “straw
man” that does not reflect the expected
effects of any process. That analysis
shows only that the rise in rates was
more rapid than gradual—a conclusion
that, absent more specific evidence, is
compatible with essentially any cause.

Moreover, the evidence presented by
Legler et al. in support of the “better
detection” cause is ambiguous and can,
in fact, be construed as evidence against
it. If increased sensitivity for real dis-
ease had caused the increase, the inci-
dence would have risen temporarily and
then returned to baseline. The duration
of the apparent increase would be ap-
proximately equal to the lead time
gained by the widespread use of MRI.
However, in reality, the incidence rate
has not yet subsided. Therefore, under
this hypothesis, we would infer that
MRI has gained a lead time approaching

15 years. But Legler et al. note that
5-year survival for these children has
only increased to 63% from 58% over
the same period. If the survival function
for these children is exponential, these
findings correspond, by standard calcu-
lations (3), to mean survival times of
approximately 10.8 and 9.2 years, re-
spectively. The increase in mean sur-
vival time consists of lead time and
whatever real survival benefit results
from early detection and from any im-
proved efficacy of treatment during the
1980s and 1990s. Therefore, the gain in
lead time is at most 1.6 years. If in-
creased detection sensitivity accounted
for the increased incidence, the return to
baseline should have occurred long ago.
The incidence and survival data thus
conclusively exclude increased sensitiv-
ity as a cause of the increase in incidence.

Increased detection could account for
a sustained increase in incidence of
brain cancer, with minimal decreases in
mortality only through the detection of
substantial numbers of small lesions that
are histologically brain cancer but
would, if left alone, never surface clini-
cally, as occurs with prostate cancer in
the elderly. A typical signature of such
“pseudo-disease” is the frequent inci-
dental finding of the lesions in autopsies
of people dying of unrelated causes.
That phenomenon has never, to my
knowledge, been reported.

The evidence presented by the au-
thors is fully compatible with the rapid
introduction and persistence of an as yet
unidentified neurocarcinogen into the
environment. This hypothesis has higha
priori plausibility. In 1984, the National
Academy of Sciences(4) reported that
15 000 of the 75 000 chemicals regis-
tered for commercial use with the U.S.
Environmental Protection Agency had
moderate to high potential for human
exposure. Less than one half of them
had been tested for toxicity at all, and
fewer than 20% had been tested for tox-
icity in developing organisms. It would
be tragic to delay investigating this type
of etiology on the basis of reasoning that
is viable only if there is a high preva-
lence of an unattested indolent form of
brain cancer.

CLYDE B. SCHECHTER
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RESPONSE

We appreciate the opportunity to re-
spond to Dr. Schechter’s concerns. His
letter focuses exclusively on childhood
brain cancer, although our article ad-
dresses trends for all ages(1). Singling
out childhood brain cancer overlooks
our observation that changes in brain
cancer incidence during the period from
1975 to 1995 coincided with changes in
diagnostic practice across all ages. We
refer the reader to our article for more
detail concerning adult brain cancer, and
below we address the specific issues
raised by Dr. Schechter.

Contrary to Dr. Schechter’s letter, we
offered several possible explanations for
the increase in incidence of childhood
brain cancer that occurred during the
mid-1980s(1,2).There was an increased
capability to detect brain cancers, par-
ticularly low-grade gliomas, as a result
of diagnostic application of magnetic
resonance imaging (MRI). In addition,
changes in histologic classification of
brain tumors occurred in the years
around 1984 and 1985, and changes in
neurosurgical practices occurred (e.g.,
stereotactic biopsies) in the mid-1980s.
These changes may have led to in-
creased diagnosis and reporting of child-
hood brain tumors. Our analysis does
not rule out the possibility of a true in-
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crease. However, the childhood brain tu-
mor increase in the mid-1980s resulted
almost exclusively from an increase in
low-grade gliomas, which are preferen-
tially detected by MRI, rather than from
an increase in high-grade gliomas or
medulloblastoma/primitive neuroecto-
dermal tumor, which are easily detected
by computerized tomography (CT) im-
aging (3). The absence of a sudden in-
crease in brain cancer mortality follow-
ing the increase in incidence along with
a lack of marked treatment advances
strongly support the plausibility of our
explanations.

Dr. Schechter doubts that the trend
patterns could reflect new ascertainment
of small, slow-growing lesions that are
histologically malignant but never sur-
face clinically as brain tumors. How-
ever, there are several entities that meet
these criteria. In the pre-MRI era, late-
onset aqueductal stenosis was of un-
known causation, but it is now recog-
nized to result from low-grade glioma
arising in the tectal mid-brain region(4).
In addition, patients with cerebral low-
grade gliomas may also present with
chronic seizures(5). MRI is superior to
CT imaging in detecting these low-
grade tumors, as evidenced by a recent
report of 300 consecutive adults and
children who presented with unex-
plained seizures(6). Seventeen of these
patients were found to have central ner-
vous system tumors using MRI, but CT
scans detected the tumors in less than
one half of patients tested.

The Surveillance, Epidemiology, and
End Results Program data for 1996 con-
tinue to confirm that childhood brain
cancer rates have remained stable in the
United States since the mid-1980s.
Nonetheless, brain cancer trends should
continue to be monitored, and analytic
studies should be conducted to identify
the causes of these malignancies.
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